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S ^S^, SSISWIAI2I »^ «0fS fi#»B0ll 3B £2^, BilOIXH ag I^^X^^Ei 

BfSHOI ^CI^BSj 3|^eo|| 2J6H ejArSfe S (Beam Spot )0| , D0I2E& B8 4*Sr£X r £l 

g£J ^Xl Oil AH X-Y 51 Oj y ^ X| Oil gggfe 3*?, 25H^ ?|x|g 4«»»2S ^ 

or 01, ^ ^01 4*S±»2| g£i ¥|X| Oil 8SE|2^ S2SJW. £^2 01 C\±B ^E}0\b\9\ »g 
— 3 SxlLHOII S*rHte JUSOllAi^ gdl^ aigey §£g pj §H i^£|fe §^ MCHS# S6f x-iatT ^ 

&m ^ 9id\\ qh^ vee! 201a. 

9^ H2. 2H^! t 94 SCHS, Oil a <m S 



£ 1g ^SL^PJ ^CI^B S XI Oil CHS 2AIS 

£ 2^ si&sie! £^soii o\m =?gm ^A\m ^om. 

£ 3g HS^PJ g5|g0!IA12| S4 SCHSOil me £5H^ 0fia£!s(FE)£| Eii gJ fi^! ai^S EAIB 

SE 4£r » ttgOII SSISOHAJPJ MOig S6r»B0|| CUB 2AIS 20iH, 

£ 5^ B tt9 0|| #4 Oiia-iAj^fPD-XE, PD-YE)°I &8 £AIB 310IH, 

£ 6 » £ 7g » ttSOII me »S!S0||A|2| #4 SOiS ££t»H01 CHff Qi «A|0||S| gSr lf£ 

M 2A|ff aoip. 



1 
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3 
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AiM(Servo)^ 




6 : OrOlg(Micom) 


7 


Oil 2 SI (Memory) 


8 : 


2a0ltH (Driver) 


9 


^5fl£(Sled)£Ei 


10 


: ^S!fi(Spindle)eEH 


21 




22 


: saoiioia 


23 


: orH 01 a 


24 
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25 : S3 SIS 26 : 



StSOl ^o/ir JI& Ef j sot°i & EH Jig 

5 iSS, Saj20)|AH°| S0)g a&gfSOII 21! 5°S, CH^ ^AIISMIte aiom P0|2 = a 1> 
S !(SiSS¥EI tt»SOI 3Cli32| ZM^SOII °|5H g}A r afe S ^gO|. ^8^X121 e^^lxl OJIAH 

x-y sschlmi a= »oigg s&spi ?ie uajgoiiAia mo\m e#gf^o« &§t 5j 

01 D. 



^a. e is aejaie! sci^s § xi oil as EAie 401 sci^a gxife, mi a (co) 

£fe PM0|P(DVD: Digital Versatile Disc)a ag lrP^3(1)0ll Dl^g ^gSlfe 
I5!S(P/U)(2); 4.0I SS|S(2)0|| SISH ^£1*= &a Sfe aaSfOI RF as. S91^ 0)1 £| 

iiis S ^aiU oHEHAisg S^SIfe 0)II}§I?(3); OlIKgiS RF □ x\m OIOIEHS 

3>C4 HSili xHEISrfe PXISaS xH£l¥(DSP)(4): feOI §512(2)8 0|gA|3|fe 
^aiE(Sled)ea(9); feOI IPiatDl SiaA|9|fe ^E!S(Spindle)eEI(10); ^eilH2EH(9)£f 
^Se2EI(10)0|| ?§aef§ PJIHSfO! SJS ¥§A|9|fe E£f0|tH(0river)(8); feOI SSJS(2)2f =£fOI 
tH(8)S HICHoFfe AH£(Servo)¥(5); 4,01 AHS¥(5) S PXIgaS x|EI¥(4)°l gSfS XHCHSffe 

□mig(Micom)(6): S! 4^1 0 r O|-g(6)SI XIICHSSjOII gfigf 01 01 El (0ata)B USSrfe CHIS£I (7)« 28 

6>OI ?sso. 

&s, feoi gaia(2)s, gp^sma ?\m&m ?\m& tisi ^sspi ¥tshoi »§ gfSAi?ife aioi 

H (Laser )POI2£a S§ Sflr4iJK21); feOI ^SiXfS¥EI i33 3§ SSlr©S £ttA|3|fe g£| 
0IIOI Ef (Collimator) £!!£(22); £PI SSJS gggf SSAI31 3P±3a 3| = S0|| S ^fl g£!A|9| 

t= £5H^ e«E(24); feoi geioioia eisoii °ish site sist ^saismii, gp^asi j\m 

SOI 2I8H SIArSICH. SiH^ SL"5(24)S S3r& »AJ»S 90E SjArA|3|fer 6rH 01 a (23): 3! 4) 

31 Sl-H 01 £H Oil 90S 2J£S SrArS BJArSS S38r01 S£(Photo)OOI2 = » 4=a^»(26) 

oil a s^Ai9ife ggey^(25)s 2S810 ?^gfe oi. &:>ia aoi ?safe sm^pj mu±. 

B §X| Oil AH OI^CHJIfe M2.K\0\ S^fg P^2f SfCf. 



a 73, SrP^BOPr SrCI^3 3 XI Oil ¥HIS! MBHOI (Tray)(D|£A| ) Oil 4fgJ essfSH; 
M^ffl(Clamper)(0ISEAI)0ll °|oH i^i (Clamping)S m, UJ\ H£f0| 01 (8)£?£l g3£lfe ^§2 2)011 

ra-si ^asea(io)^f i§^E£ siaacn. gp^adii gi^t? asAi^Mi ga, ^ 

3I Sa;a(2)0||AHfe. £ 20|| EAIff Hr£r »0| . »a^3(1)2| ^I^SOII D\m& ^SSPI ¥IS|0| 

»E| a (2)011 =?ti\& ai0IH(Laser)Cr0l2E2l STg BS^»(21)» »»A|3|3fl SO. 

01 CHI C0£r, 6T3I «C|^3°I ^1^30)1 §^£ICH S}A|£|fe B ifg, feOI =^3^11(26)011 °ISH 

e& §^g2, 4Pi ei» s^£i^ s?i<ysfe, &oi o4hf§S¥(3)oii °ish oissi ass 

£SrS DAI PXIB&lfi XI El ¥(4)01 °|5H PXIg QIOIEHS as 5HSISP. 

mm. £D\ AHS¥(5)0IIAHfe, g=!g(2)« SCliB M=«°l 1B&82S 3311 0|=A|3P| .?!£!■ eajg 
H (Track Jurap)gsf =, #p>;3(1)2| M^S 33II fi&, Ol^Sffe M^AHxl (Search)^ ^SA|, 4^1 

saiHeEi(9)2i siassfs jiichs^i acn, &oi gajg (2)011 =?u\<e s.3i± ai^°j ^^i^xi §j 

=£3?)x|g ?m 3fe S 3H 41 (Focusing) §5| §y (Tracking) fl|CH8)3fl £lte 01. 

&?\ ^»±»(26)ofl isgb bj »«ia(2)oi pia safoima ifg sci±a sxilhoii 

S«f£lfe agOIIAI Sf^gfe g£|5j u|(g S0|| 2|oH. 4>S±H(26)2| gfe'OIIA) X-Y 5SCHU3B 
3fe SCHS0I B^tf ^ 9Jtn BO. 

feOIS} as «CHSS. E 30|| EAI& b r £f SOI. 4 SS(A,B,C,D)S ^S^XrSJ StiOHAI x-y ^ 
°S 55 0)tr ^§ SSS^, 0IIS SCH, A SEfe B S^OII Hlg^ajoj g^oj aj Agog |gg 

4= Sife 01. 4?l a»2(4)« AhaOII S31^ SJEr^lXlOUH gp^3 gf§f£>S fe^ 

OieAISIPjAH £91^ 0lieHaS(FE: Focus Error)S 2§5fe §?, = &OI 4 S»S ^S^»3J A §^ 

3f c s^oii °i6n s& t^gb a^iassj §ua+c):», b s^a o g^oii °ioH &m s^afe a^ia 
sal b(bh))2)2i xf asei s^^ oiiaiastFE = (a+c)-(b+d))s assffe §?, 3 £5H± oiiaas 
msoi dig^sje! ffli2s stso. 



01 chj coai. m*i % #2foi oi ^ ch xi xi s smi g°§, g ci ±3 oil ?\mm 

ass ife^2s raatf 4= gj?ii afe xh^ 2.m?\ m^om §g §§, ois ej§ H s % g5|g 
°g ss xHsimrnu. se^ x-y ^ i§§ ?ie gssi s§ §§§ as ggoii y=Ai sgAisote) 

Sffe S 331 SOI 2!2U. 



g'S'W 01 mil XI 8th MM 

cos)ai. s gss &^ia as ssiss sh§spi ?iotoi S2}a 2°sah, aioixi poi^Ea as tt 
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b±x\^^e\ irsgoi gp^asi j\m&ou °jsh siAfg^ ±soi, 5§ poises- ag ^a^n 

S] §4! ^ XI Oil AH X-Y ggojy Oil g££l±r 3*. £^2j ?UIM ^aaasg 

£3^01 , ^go| 4*«±»2I g£J ?|x| Oil ggg£s H2i*, S^SOI P^B EaOlbHSf 

sp^a s xi moii s^afc ^sou/hsi sas; bim^i sss eian eoisg xna 

a 4^ as« »t »a!aoiiAjsi »^ mois aaaai xns8m» ai. n m*\o\ at 2010. 



gl\9i a& ^SjS flB C wvgoil »S!S0IIA1£| «01S 5§gg§, »Q±3 a 

^ai, gsissi oi e oil mm oiia<ysa gtsfb i&^i: ^ji £^ oiia^sj 

ai^oii e>imoj, 4*»±»oii g^s a ^soj ojxpf e<y ahoii g^soi xi* mstfe 

2B3D: » EHBaa. &1\ §^ ?ix|01IAi 510IU 2Lfe #31 £5H^ ei^i ^ 0 Jg2^ m 

a oisai^. &?i a ^sa «aoii i*£Ai3i^ 3&3iim s»skm oi^oixi^ 2§ ^s^^ b\ 

EH. 

seb. s a 9011 mm aaisoiiAisi §^ eois a^sas, ec\±b BstAi, oisoii ds a 
^ oiatisa aaat^ #Di ^m&tz a^ oil a 6! s a ma aiuoii e^sFot. 4*a^ xkhi 
a ^^si ^xi oil g^^oi a^ m easfe 2B^i; h &pi Baaat. ^pi m 

fe' ^ XI Oil AH HCXU §?, #31 ^1&82S 0ISAI51, &D\ H g£i 

¥IX| Oil S£A|3|£r 3B3HB 286*01 Ol^OiXIfer 51 ^§2§ 8*01. 

SEB, g ^go|| mm ^51S0ilAHS| SOiS a#»B8, ^P^B B^AI, ^^ISUiOil P4>SJ g« 

2>m bimmoi, a ^i.xpf ^ xi chi i^soi ai^ xim mm 

m$= ^ ^>0| SBSJ, «5I Sti AM Oil At 2ife S^, «^l gH^M 

^ OISAIS, 4,01 S ±M§ flfl«| g^A|3|^ 3B3IM SSofOj OI^CHXI^ 51 ^S£g 

£E§[, S ^ v S0il Itfe 9&ia0IIA|S| MOig S6faBS. »P^3 a^AI, gll^EM AfSOll 

6FB¥ixl0ilAH, ^Ol SCI^BSI «Jg2S 0|§AI3ISAH, Oil 2H S * £^ Oil 

oil a 6! soil e^moi. ^s^x>oii ^^o| gA. o^ioii ^oiu ai^ xi« b 

^8f£z 2B5fl; i! ^Ol 5.^331. &OI ?Jx|0ilAH ^OiU ^Ol ^J^M ^S^g 

^ OlSAIS. ^>0| H AM Oil §^A|5i^ 3Eh^lS SSWOl Ol^OiXI^ 51 ^§2 

Sff, 2 &S0II DJS i^SOilAHSJ §^ lOjg £^gg, §P^3 EWAI , ^j^S A^Oil 

s^i me?ixioiiAi, ^oi ^ci^bsj oi^ai^i^ah, oiia^ssf, 

Oil Q^2\ «sKg 4-^^XfOil SJ5H ^m^\~ ^2|S] 2Z>|AJ^M g§5^ 1E f^| ; S 

3i± oiia^issj mm se ^it aiaoi bis^aass stsi^ s^, 4^1 s^i>jsoii B>i6foi f 

^S^WOII a ^^S| flXPJ ¥1x1011 £OiU ^ XIS BffiWfe 2&5II; S! feOI 

I*. «5I i^ 1 ¥lxl01IAH ^OiU §?, 40| £5H^ *898£§ Oj^AI^, % 

m& ¥ixioii msMdit: 3<an\m sb»oi oi^chxi^ 5^ ^S£§ tha. 



0|8K S gjgoii Hf= ^SjgOilAHSl MOiS S^SSOil □&[ dh^^^ ^A| Oil Oil PioH £^ 

S &S8K01 ^ All 61 M^&O. 

, bF2f ^01, g^|g(2)0l P^B H^OIbHSf SP^B SxlUiOll 13} § Oil AH g 

£13 dfgg #0il SJSH MOiSOl »«8fe S^, ^S^XK26)SJ e&'OilAH X-Y gjo,^ o|xj 

Oil §^£J^ a §^2S 4 mm<B ^^4iXK26)2J B S^HI D S^OII Cj|, Oil 

m mo\, £ 3011 £A|^ W2\ ^01, B S^Oil a ^^01 m&<B S^Ollfe, mOI(High) ^^2f 
^(Low) ? a (HI A) 2| H3H^ (Hia^fi H^OI blQiSS^ S^^Hf Oh«a. 8^01 =?^iOi 

AHSj (Hia^lS aittOI AFSOil 8f0| Eil^(Ref_H) MP Bil^'^ SiSDf. 

nan, a s ^ oil a ^oi s^s §^oii~, 8^01 ^¥ ^^oiiahsj oiia^m w 
soi biciisa^ a^o^ o\m& , ^zioiiahsj mbh^ oiia^js amoi msoii ^§ 

S ^1^ ^¥ ai ^ (Ref_L) MP ^ ai^'M 2#£J£r Ql, 4^1 2f ^01 S#£Jfe S5H^ Oiia^Js 

SJ EhS SI 31^011 B>18F01 . g^iSOilAHSl MOiSl S^6^ ^ S CHI QioH ^ Ail 81 ^S6[2 Q§ 



£ 4fe. « ^ k S0il OS ^^ISOIIAHSI SOIS S«»B(HI CHSh ti£l EAIff 5!2§, P^ 

B ^aOlbiSf a^ ^P^B §X| Oil gP^a^f 4 h EI 2!^£lfe 3¥(S10), 4^1 OhOlg (6)011 Ai^ 0|§ 

s# m&m &d\ M^^(s)m xncna^ . ^sai^iihi qi. ^oi h 

3i± ^. S^ir^ £!^(2)M AF S Oil ^§9 2^1 8FB¥lx|0|| ^P^B S8S§ 4^ OlgAI 

9IBAKS12). £5H^ Oil£H>i!s(FE = (A+C)-(B+0) )S] 6j t Eil^Hf EHi S#8MI SO(S14). 

Ola. 8foi ?bs ?aoB/Hsi oiiatifi iifsoi, aissife a*(si6). eoigoi 

§^32J ^EHaB B^SH2(S30), SB , S^i^ OUa^SSJ HFgOl blCHS£lSAH. ShOI ^Z! 

oil ah 9i ±?i± oil a s Bii^ ^ nm oi s^e^oii bioH S¥(si8), ^^^xk26)oii ^ ^ 

^0|. 4 S^Sj Oil AH X-Y wojy ^jxl, ^81 AMI 9|^o^ 8^01 
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A, B, C SI 0 g^2^ 4 4>§4:XK26)£I B 2fe D 3 9? (HI St 9 g^SOi 2^2 eg**- 

*(S20). &3I 53i± ^S&§2^ 01 ^ A| 9| ^| $\m ^bm 255!(Track Offset) S^S, £,01 

55H^ ^1 0\mMd\t: 2M#0IIOIEi(OI£A|)0il SI^SKM. B g^Oil ggg m 

flflS 0ISAI9I3II SD(S22). 

01^. ol-O! ^PZhJlf 01! AH 2] 55H^ Oil a 6!^ HhgOl CH§£|^ §^(S24), MO] SOI 

2A = S^aiH ei6H2(S30). mm , HI£iaiSS|£r feOI 55H^ £!^M ^1^82 

S OlgAOPI «B 255! SSI ei^oFOl , 4^4:Xf2i D S^Oil SSS S ±S8 §^ ¥1 

MS 0ISA|3j(S26). ^g±7L\9\ 0 g^Oil gj gfe' ¥1x1^ 0I5AI3I3I 3^ MOiS 

s«s^« ^sswi at hi, £>oi ^H^ojioiEioii ej^afe m^i 255! mss mm m&qu m 

§ USB 01 91 ~= ^ 255! S&S 0H2P(9)^¥P mm MSSWU. 55H:±: 0|ia6]S£| 

nfg a aiai bdioii asatt 255! sgit 6**»t ^221 #^±ioii sish sphi 4= 2A2 

W f £E& on e £|(7)0]| n§£Jb 255! 55H^ Oil a 61^ SI 2il^ §J nhSOII S3J»0| 

A^Oil tf« HSH EII0IM SEHHJ 255! Xfg 5>£IIJ 4^2 SAP. 

01*. feOISi- SOiS S^i^I §?, §&3£! H3i^j g£f gJ >^|h 

6hOj(S26), ^P^BOil }|I|=! Ai^e g#32S XHSWJI BO. 



»B. §^12(2)01 P^B E£IOIbH2f 2TS »P^H SMLHOII §s}5Jb 3[§0iiAH g£|2! U|(g MOil 
2|SH MOiSOl IttfStOI, 4*S±XK26)0ll SSafcr gj ±%0\ m& flM«|/d X-Y ^2S £01^ ¥1 

XI, OtIS r 4 SITS 4**£XK26)S| B g^OII £J ^01 g o ^ X ^ Wiafclfi ^, 53i^ 

Oil a £1^2*^ 4 MSij 4*S£X12| A S! D gS?2^EH £^ M^S^r 22I£J^2J »(A«)j». B 

91 C S9J2£¥E| g S m^9\= S^I^SHI ^(B+C)^0il X\ aj^oj x ^ 0|ia^S(P0-XE = (A+D)- 
(B+C))^, g(Zero) SP 2^2^ OFgd-i, 4 ^§^Xh2J A SI B g^2^^P 

^^£1^ 2^l<y^2J lf(A+B)3[, C a 0 S^2^^Ei #^3rr 2 ^(C+D)Z>0|| XF ilie! 

Y ^ 0|ia^s(PD-YE = (A+B)-(C+0))fe g(Zero) SP e giSD. 

nam, d s^oii s ^^01 s^oii^, ^^i x ^ oii2H£!^(pd-xe = (a+d)-(b+c))^f a sp a 

2^2^ SfiHI OFSEH, «5I Y 4 0|ia6!ft(PD-YE = (A+B)-(C+D) )D\ g(Zero) SP a*S 2^2^ &m 
3^ Ql, ^012} ^01 X ^ % Y « Oil SH S Oil ^>im01 , ^SCHIAHHl MCHSM 

&S0II CHoH ^ Ail SI ^ggf^ Pg2f ^P. 



2 6^, S ^gCHI Iff S^SOIIA-iHi §^ MCHS M^^SOII Q\m PB ^A|01|2| !§£§ £A| 

m 3j2^ f P^B 2BfOIW2^ ^ ^P^B SxlOII SP^3^ ^gj 2}S|£|^ §^(S50). 
□i-01 ^ (6)011 Aife OlS Si ^e!§[ ^, M5L^(5)m MO\B\0\ , 55H^ ^D\s} B^m ^SA| 

3MI Srr CHI, ^Ol ^P|Sf ^t. 5^^: ^l^(2)M AfSOII ^ § S S^| 5^ ¥lx| Oil ^P^B 

^^2^ ^73 0ieAI3|SAH(S52), fef^l X 4 «ia^S(PD-XE = (A+D)-(B+C))2f Y « Oil a 61 ( PD-YE 
= (A+B)-(C+0))S S^af^il 9P(S54). 

01 EH , X ^ 0iia£!^(PD-XE)2l Y ^ Oiia ^m(PO-YE)^^ &m di^ §^(S56)0ife, S ^^01 

^^±X\9) e^j ¥1x1011 §^2|2S §^£I2APH *^o^0j(S64), ^^^2J S! AfSS^ 

e ^srn^i ^s(S66), x ^ oiia^^(PD-XE)^F g sp 2A2^ gt§i!i o^ea-i . 

Y ^ Oil a 61 m (PD-YE) g SP E 2^2^ SfSb S^(S58), tdl-21 ^01, 4 ffg 

^S4iXK26)°J B g^CHI S ^^01 g^SJOi SAPH m, £D\ ^^H| ¥lxlM 

^§21 0ISAI3PI flff 255! S&i, ^Ol 5^^: 0ieAI3|^ en ^011 01 P ( 01 2 A! ) Oil 

21?mO\, ^^±X[9\ B g^Oil §£S H ^ = M ¥lx|^ 0|§A|3i:HI =!P(S60). 

^2 . ^Ol X ^ 0|ia^s(PD-XE)^F g SCI S 2^2^ S#g3f 01- Ma , &^l Y 3* Oil a-i<M^ (pd-YE) 

g aci 2^2^ s^afe S¥oii^, 4 mm^ ^s^xk 26)21 d g«oii s ^^01 ^= §^301 

2AP^ &^Hl ^. ^>0| 5^^ ^J2S2J ?jxlM ^gg§2S 0I^A|3P| ¥j§i- ^e/hi a 0 | 

5^^ 0|^A|3|^ ^^0ilOIP(0|2A|)0il 2i^^6IOj, 4^S^XF°| D g«0|| i^g 

¥]X|^ 0ieA|3|>il SOiS S^SSfS 4-Sa^l QKS62). ^^1 en^OIIOIPOil °1D\Z\±= 

ee« SH5! S^B, U\2t ^01, goH Oil ^§ XISSOI 2A^ ^^j 255! Oil 

2P(9)^^P AFgSF^P, ££r ^>^l 5^^ Oil&iAl^o, qj 3^1 Oil ygsffe 25 

5! S^M ^gSFfe ^22J 6fs^0ll 2|5H 2!^IS 4* 2A2CH , SE^ ojieai (7) Oil X|§3^ M 

^ 255! 2^B. 53i^ 0|ia6!^2j ai^ ^ Hf^Oil B2\o\0\ , AFSOil X|§S PI 01 S gEH^i 

255! Eiioie^ xi § aaa ^2 sap. 

01^, ^oi2f ^b MOis s^e^e ^i§i s^. s^^ei 5^ §y ^ § »o ^ 

6F01(S64), gP^BOII ^1^8 ^11 §4^25 XH ^ SMI SP. 



2 7§ f ^ ^goj| dfe ^5|S0||A|£| £m SOiS S^^SOil □§! 2Pg ^A|0||£| !§£§ £ 

A|«[ 52^, P^B 2£IO|tH2f SP63 § Xl Oil ^P^B^I 21^3^ g^(S70) , QhOI 

^ (6) Oil AH 5^^ ^^(2)M MSOII 4 H §^ 6^¥ix|0il ^P^B ^^2^ 

0ieA|5M2AH(S72), 5^^ Mia6!S(FE)2| 6!S Bil^Hf Hf§5f, X ^ Wia^fi Si Y ^ Olia^SB a 
#6fH(S74), &D\ 53i± 0iia-i6!m2| EF§0| dl§4 h ^2! 3^(S76). ^ 6101 ?Si ^ ^Zl 

oiiAi^i 5^^ oil a <y ^ Hi §oi . bioissEi^ bis^^ai ai§2^ s# s^on^, moisoi 
»«8faon ^&m>ii sp(s78). 

01^. 2 SSS 212! b^2f ^01, X ^ Oil a 6! ^ (PO-XE) 21 Y * Oil a 61 ^( PD-YE )D\ g2| ^ 

M 2>i= S¥(S80)0il^, EJ ^s 0 | ^g^X^ m& ¥IX| Oil §^5j£ ? g^£J21PIl &^SlOj(S88), ^ 
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«^oj gj eew^i A HS§^M >,S6MI £!Sr &S(S90). Sf3l X ^ Oil 2H AJ s ( PD-XE ) g fiCf 

5*8 B£S SiiHI , £D\ Y ^ Oil £H £j s(PD-YE)^f § SCI E >j^£]^ S^(S82)0il 

fe, 4 ^^^JK26)^J B S^Oil gj ^$0j §5 §££jOi SiCfH »BS m, &±^2\ 

9\X\M ^SSS2§ 0I§A|5?PI flff s oj ^ a^| S5H: a gy^g 0|§A|3|fe 

™^0i|O|EH(0l£AI)0ll eJ^F6f01 , ^m±J\9\ B g 2* Oil g£S gj xsf §a. 0\^A\d\D\\ 
9D(S86). 

BB, X « 0||BH6!S(PCKXE)^ g S &£S 0t8a. SPI Y « 0ild-i6J^(PD-YE)^h 

g Sfg gi£g gf£|fe a^Ollfc, 4 ^S^XK 26)21 D g^Oil ^ ^$01 § = ii£!S0i 

*. *J3I M5H^ 2!£2J ¥ix|g 4*«»B££ 0ISAI9I3I 255! SSg, 

&l^m 0ISA|5l^ 2ij^0ilO|Ei(DI£EA|)0il 21 J\o[0\ , 4*®£a>2] 0 g^Oil El ^§ g£J 

9\X\£. 0ISAI9I3II £J£r gOiS S6JgSf» 4*116*01 (S84) , gCI^BOil J\m^ ti&D\ g^^o^ 



HSIIQ, £ 4 ££r £ em S5i S#g b^2f B0|. S5H^ SE£r §^ Oil a£!£0|2IOII£ , □ 

>^oj ««o^ ~sh£j ^s^i^^eh 2*2* #3 s»sfe ge*g s^i^jmHi eii^s dijnmoj , 4* 
»±»oii n^e ei ^£21 ^ixim »Btst2, n session ^§a^ §^2H 5! at* ^oiioiEioii : 
2i?\o\w, a ^^01 4^s^^sj e^^ixi oil 01 g ^xi^je^ Mois s&s2»* ^hskm. 

sci^aoii :?i*s Aims s^sjog xhah^ 4>£ oip 

'SEff , £ 7M S££ fcttS- SOI 0il£iAj^0j| e^»0| MOiS 01 1»2|2£ ^ m 

6H1, §^ MCHS0I g^St 3^, £>Ol£f aoi. 4§4:Xf§?EI §S £^SOi M^£l^ g^e £0|aj 
SHI aitfS £m bimSFOi, 4*SrfcXKM M£!B H ^M2J ^jzIS e«8H2. 3 SB a Oil ^SSffe M 

5i oH*o|| 0 |Eioii ej^hoFoi . a ^soi ^s^xfsi e^'^ixioii oi§ ^ixi£j£i= 

gOiS S^e^w 4^mot, ^CI^BOil ^l^^l Aj^g §a^o 5 XH^^ V SiCL 



01^, S ^g£| tiH» v ^& ^A|0j|^, OUAIHj ?|5H ^HAie 51°^, gg3C[£f3 01 Sf 

s ^5i§^g¥joii ^hais| s ^goj ^j-^ A ^A^ 3 goj moi| A)f c+otsi q= ^ mow mm DW 
es, chxii ee^ eoi D\^m aoiQ. 



MM 

&D\2} ^01 OI^CHXI^ S Oil IfE S5{S01l/d2| §^ MCHS M^^S, aiOIXi QfOI2H2f S^ 
^S^X^^Ei ^SSCH WC\±B2\ ^1^^011 2] oU &IM£J^ EJ ^(Beam Spot) 01 , 5i D0|2H2f 
S£ 4^S^Xh£J ^ixlOilAH X-Y acH y o, X | 0|| ^^3^ S^, £5H^ ?i!^2J ¥i xl M 

82£ SSmOj, S ^^01 ^§^Xf2j ^1 x| Oil g^igoi U±B 

0!bH£f S^ #Qi^3 SxlLHOil S^£l^ HI § Oil AH 2] S E.I ^ dlM^J 21 oW ^^£|^ SOiS 

m x-i 5.1 g 4^ 2i>il £JOi, §^2|o| XHAysxvo, g2, B£2J ^§ g§ Si0l£ 

MCHSS a>§ S^S 4- 2i>il OH^ ^goj 50ICK 



1 

SQI^a o[S[A|, §^|g£J OieOil Q>e OliaHAj^a S^of^ 1B5||; 

^oi oiia-iAj^oj n^g Eii^oii a>iafOj, ^s^xfoii a ^^hi ^ixi^i m 

& mx\ou m&sio\ xia e^sf^ 2&?ii; ^ 

Ah^| §ai x| OilAi 5iOiU 3^, ^Ol £J^M ^S&s^^ OI^AI 

^ , ^oi gj ^ixioii m&MB\^ 3^j\\m s^ohoj oi^chxi^ ^s^^ ah^ gsjsoii 

ah£i §^ gois s«aa. 

2 

M 18T0I SlOiAH, 

^^1 2&^fe, ^31 S^£J^ S^i^ OilBHAi^oj m^oi. ShOI ^ZfHf ^Z! Oil AH blCHSS^ 

EH2S 0FMBH , &}| 6^01 ^ 2i Oil AH £j S^r^ Oil EH a] ^ ^1^01, A^Oil i§2 ^1^ SF0| d\\ 

m acf di^^ ^msitz s^oiife, ai^iissm ^i^h^ moi a. b. c ai o g«^^ 4 ^ 

^4iXF2i B SE^r D g^Oil, E) a,S0| §^£10i ^PH &^6f^il £1^ ^§2? oF^ Oil AH 2] 

mois a^sa. 

S?» 3 

HI 18 Oil SlOiAH, 

^^i 2B^i^ f ^^i stab oiia-iAi^oj mgoi, moi ^p^oiiAH &m bioisa^ 

i§2S s^^m ofga-i, ^eioiiAH °j oiia-iAj^oj ^qi ap^j sfoi^^ohahsi 

^ OiiaiAl^oj ^Qj a^l fiQ e AMI^^M ^l^^^ 5^01 A, B, C » D g^o^ 4 ^ 

g^XFSJ B EE^ D g^Oil, gj ^01 m&2lO\ Bmo\D\\ £|fe ^§2S 8f^ Oil AH HI 
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s?» 4 

si i»oii &ouh, 

3&^lfe , &OI ELHSH3K feOI g£j ^| xl Oil AH £OiU 21b 3*?. £>0| ^^f ^ggf»2| 

CH^ & Dm 0ISAI5PI flgf °»^0ii0|& °J M^l 3SS e!3foK)| S^Slfe 

HD\ ££f * M«»S 01 »B8»= B3I; 

&Bii, s#oi assxi as 3^. serat eia sg°5 ms#8jfc bji* s»sk>i 

Ol^OiXl^r l§2§ 5>*r g^2 0j|AH£j 3^ goi§ a^gg. 

5 

&c\±b °}z*m, »sis oi e oil ids *m oiiai<M^a scst^ leai; 

s^s^ »^ ona&isg £fe g | UOI e^shoi, ^s^xkhi h^s g ±5§°i mim g£j 
flwoii ti^soi at xi« igsfb 2B3i; a 

Ap| ^«^^f ( Ah^j -a. xl Oil AH SSWU 2Ab §?, 55H^ £t!£M :>m 0I5AI 

^, ^}| £J m& flXIOII §SA|5|^ SB8>0f 0|ipOjXlb ^§2^ wt ^*!20il 

AH2] SOIS £#»B. " ~ ~ 

S^PS 6 

si 5»oy &ouh, 

a^^i -onanist, ^oi ^s^xfsi s»s«^ f ^(^) fi§«og ¥E | 2vdv s 

3l*!sSiK>ll Xf aj S( SEfe #3| 4^^XT2J Ah(j-) ^tfgajjj, 6KT) o^« EH p|2j # e* q 

fc S^Ss^OH xF £jm£! 3f ?§og 8^ S*!S0ilAH2] MOiS £#»H. 

S^S 7 

SI 6SWI &OUH, 

21 0|| X* &S.D\ S(Zero) £C[ SM> , £>0| ^»£»2| Q(±) SttSQja. SKT) Mi^^2§¥E] ^ 

2» a^sszhoii » gaci e s^ou^, Aidses no( A> Bt c H D a 

ssisoiiaisi §^ sois a^ss. 

8 

SI 6S0II SIOJ/H, 

2&^l^, &3I ^^±X\9\ aBSQjjlK ^^^^ o^« & 2i zn 2^I6J1§ 

ZICHI xf S(Zero) SCf 32,'^3| ^^^XF£J ^(-t) 8KT) fgg^2^9 ^ 

^ 2^1^11^011 X^ a|^^^ §MP S^Oil^, AI^I&SS ^l^o^ g^oj A B c a 0 

4 ^^4:^21 D S^OII, & ^^01 §AH 30j oiqj) u^s[D\\ Sfe 5!M 3 ^ 

^^soiiah2j sens a^^s. 
9 

^CI^B ei^AI , £^gLU0|| Df^£J S«o^ 4,g^XK)|| 2|oH ^^£|fe ^^HJ 

AO| 2|2| dIBSKX. ^»4i»0|| S ^^2j ^X|^h gA. ojxjoji s 

^sjch xi m mm5\s= 2&^i ; g 

aoi av^i -aj ^] xl Oil AH 5!CHU 3^, ^Ol eil^S ^gggog j m 0\EM 

^, ^^i s m& 9\x\ oil gAH A | 3)fe 3e3is s&ofoi oi^oixi^ 51s ^§2^ ^^soii 
A121 m »ois a«»a. 

10 

SI 5S £^ SI 9S0II 2JLO\M, 

3&^l^, ^^l &m^l}, ?ix|0ilAH aCHU g^, a^| gji^g AgB^og 

}m 0ISAI5PI ^^0ilO|Ei2j §?ij oj^iA|3|^ 33S ^§2§ o\t= ^^IS0ilAH2J 

11 

^CI^B eh^AI, Ai^Oil 5fB^ix|0ilAH. £J\ §C|^BH| g§2§ ak- 0 , 

oil a ssi si suvoi ais^o^ s^a^ s^. «^i oiid-iAiaoii ^ 

mo\, ^^4rX>0|| SSS £J ^ = 2| 9|xl^ g^J ?lxl Oil ^CHU XI M &^o^ 2B3I; S 

a 0 | e^g^f. ^>OI g£J ¥i XI Oil AH §?, &\^m OI^AI 
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34. a a a on s«ai3m 

12 



S 3>H m 5| ^2002-0028003 
3&3IM 2&>8tOi Ol^OIXIfe 21 ^§2§ »S!S0|| 



gCI>:H £!^A|, 22|± At £ Oil 2^1 8*9?|» Oil AH, «3| ^Cl^3£| «J|o§ Ah- 0 | 

^oj ^^l^li SftStte IBM: 

feoi on a 6! ssi mm » d£ aiuoi mafgatss g§g^ go ^ g « g a^aon g 
Ah^i e^^^f , £>oi e^ 1 ?i xi oil ah saoiu 2^ a*, m\ eu^e 4sa§2£ oisai 

31, HDl S m& AM Oil S£A[5>|^ 3Eh3jlM S8»0j OI^CHXI^ 31 W ?§og S hfc 3&!a0|| 
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